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Comparative between the O'Brien test and modified O'Brien test by
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ABSTRACT: The most important problems that face us the design of
experiments is the problem of heterogeneity of variance which comes
from the different samples that follows contrast the various
communities or maybe as a result of Offers views of those samples to
the pollution leads to access to incorrect decisions when testing
hypotheses and therefore get inaccurate results, hence the purpose of the
study is to use O'Brien test for the detection of the problem of lack of
homogeneity of variance and analysis, in addition to displaying the way
proposed and compared their results with the original method for the
purpose of reaching a more efficient way and the best it has been a way
to use Monte Carlo simulations and the comparison was made between
the methods based on standard power of the test.
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Zald )

function [OBrientest] = OBrientest (X, alpha)
if nargin < 2;
alpha = 0.05;
end
clc;
nl=100;
n2=100;
n3=100;
n4=100;
r=1000;
ml=8;
m2=7;
m3=5;
mé4=6;
sigmal=1.
sigmaZ2=1.
sigma3=1.
sigmad=1.
pi=22/7;
rejectl=0;reject2=0;
lower=0.05-2*(0.05*(1-0.05) /10000)"~(1/2);
upper=0.05+2* (0.05* (1-0.05) /10000) "~ (1/2) ;
for j=l:r;
ul=rand(nl,1);
u2=rand(n2,1);
u3=rand(n3,1);
) ;
u

¢ Ne

.
14

RN W D
~

4

4

ud=rand (n4,1
zzl=(-2*log(ul)).”(1/2
zz2=(-2*log(ul)).”(1/2
zz3=(-2*log(u3)).”(1/2
zz4=(-2*1log(ud)) .”(1/2
yl=sigmal*zzl+ml;
y2=sigmal2*zz2+m2;
y3=sigma3*zz3+m3;
y4=sigmad*zz4+m4;

.*cos
.*sin
.*sin
.*cos

1 2*pi*u?);
1 2*pi*u?2);
2*pi*ud)
2*pi*ud)

4

)
)
)
)

—_— o~ o~ o~

.
4

for j=1l:r;

end

mm=100;

v=(1:4);

o=repmat (v,mm, 1) ;
o=[o(:)];
h=[yl;y2;y3;y4];
X=[h o];

Y= (X);
k=max (Y (:,2));

fprintf ('The number of samples are:%2i\n\n', k);
$0'Brien Procedure.

n=[];s2=[1;2=[];
14



indice=Y(:,2);

for i=1:k
Ye=find (indice==i);
eval (['Y'" num2str (i) '=Y(Ye,1l);'1):;
eval (['mY' num2str (i) '=mean(Y(Ye,1l));'1l);
eval (['n' num2str (i) '=length(Y' num2str(i) ') ;'])
eval(['s2'" num2str (i) '=(std(Y' num2str (i) ')."2) ;'])
eval ([ 'xn= n' num2str(i) ';'])
eval ([ 'xs2= s2' num2str (i) ';'])
eval(['Z' num2str (i) '= ((n'" num2str(i) ' - 1.5)*(n
num2str (i) ") * ((Y' num2str(i) ' - mY' num2str(i) ). A2)
((0.5)*(s2" num2str (i) ")*(n' num2str(i) ' - 1)))/(
num2str(1) "= 1) *(n" num2str(i) " - 2));'1):;
eval (['x= Z"'" num2str(i) ';']):;
n=[n;xnl;s2=[s2;xs2];72=[%2;x%x];
end
for i=1:k
if n(i)==

error ('Requires sample sizes greater than two.

Please, redefine the data matrix.'):;

end
end
Y=[2 Y(:,2)];
fprintf ('"-————-"—-"—-"-"-"""""" \n');
disp (' Sample Size Variance')
fprintf('-——------- \n');
for i=1:k

fprintf (' sd %21 $.4f\n",1,n(1),s2(1))
end
fprintf('-——-------- \n');
disp(' ")
C=(sum(Y¥(:,1
SST=sum (Y (:,
dfT=length (Y
indice=Y (:,2
for i=1:k

Ye=find (indice==1i) ;

eval (['A'" num2str (i) '=Y(Ye,1);'1):;
end
A=[];
for i=1:k

eval (['x =((sum(A' num2str (i) ') .”2)/length (A
num2str( ) "))t

=[A,x];

)))A2/length(Y(:,l)); %$correction term.
1).72)-C; Stotal sum of sqguares.
(:,1))-1; %total degrees of freedom.

) ;

end

SSA=sum (A) -C; S%sample sum of squares.
dfA=k-1; S%$sample degrees of freedom.
SSE=SST-SSA; S%error sum of squares.
dfE=dfT-dfA; %error degrees of freedom.
MSA=SSA/dfA; %sample mean squares.
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MSE=SSE/dJfE; %error mean squares.
F=MSA/MSE; %F-statistic.
v1l=dfA;dfl=vl;
v2=dfE;df2=v2;
P=1 - fcdf(F,vl,v2); Sprobability associated to the F-
statistic.
fprintf ('O''Brien''s Test for Equality of Variances
F=%$3.4f, dfl=%2i, df2=%2i\n', F,dfl,df2);
fprintf ('Probability associated to the F statistic =
$3.4f\n', P);
if P >= alpha;

fprintf ('The associated probability for the F test is
equal or larger than% 3.2f\n', alpha);

fprintf ('So, the assumption of homoscedasticity was
met.\n");
else

fprintf ('The associated probability for the F test is
smaller than% 3.2f\n', alpha);

fprintf ('So, the assumption of homoscedasticity was not
met.\n");
end
if F>(P>=alpha)

rejectl=rejectl+l;

2000990000 00000000090000000000000000000

v=(1:4);
o=repmat (v, mm, 1) ;
=[o(:) 17
=[yl;y2;y3:;v41l;

k=max (Y (:,2));

fprintf ('The number of samples are:%2i\n\n', k);
n=[];s2=[];2=[1];

indice=Y(:,2);

for i=1:k

Ye=find (indice==1i);

eval (['Y' num2str (i) '=Y(Ye,1);'1l);

eval (['mY' num2str (i) '=mode (Y (Ye,1l));'1l);

eval (['n' num2str (i) '=length(Y' num2str(i) ') ;'])

eval (['s2'" num2str (i) '=(std(Y' num2str (i) ')."2) ;'1])

eval ([ 'xn= n' num2str (i) ';'])

eval ([ 'xs2= s2'" num2str(i) ';'])

eval(['Z' num2str (i) '= ((n'" num2str(i) ' - 1.5)*(n’'
num2str (i) ") * (abs (Y' num2str (i) ' - mY' num2str (i) ")) -
((0.5)* (abs (Y' num2str (i) ' - mY' num2str (i) "))*(n'
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num2str(i) ' - 1)))/((n'" num2str (i) ' - 1)*(n' num2str (1)

- 2)): 1)
eval ([ 'x= Z' num2str (i) ';'1);
n=[n;xn);s2=[s2;xs2);2=[2;x];
end
for i=1:k
if n(i)==

error ('Requires sample sizes greater than two.

Please, redefine the data matrix.'):;

end
end
Y=[Z2 Y(:,2)];
fprintf ('"--————-"—-"—--"--"""" \n');
disp (' Sample Size Variance')
fprintf('--——----—— \n'");
for i=1:k

fprintf (' %d %21 %.4f\n',i,n(i),s2(1))
end
fprintf('-———------ \n');
disp(' ")
C=(sum(Y¥(:,1
SST=sum (Y (:,
dfT=length (Y
indice=Y(:, 2
for i=1:k

Ye=find (indice==1i) ;

eval (['A'" num2str (i) '=Y(Ye,1);'1):;
end
A=[];
for i=1:k

eval (['x =((sum(A' num2str (i) ').”2)/length (A"
num2str (i) '));"']);

A=[A,x];
end
SSA=sum(A)-C; S%sample sum of squares.
dfA=k-1; S%Ssample degrees of freedom.
SSE=SST-SSA; S%error sum of squares.
dfE=dfT-dfA; %error degrees of freedom.
MSA=SSA/dfA; %$sample mean squares.
MSE=SSE/dJfE; %error mean squares.
F=MSA/MSE; S%F-statistic.
vli=dfA;dfl=v1;
v2=dfE;df2=v2;
P =1 - fcdf(F,vl,v2); Sprobability associated to the F-
statistic.
fprintf ('O''Brien''s Test for Equality of Variances
F=%$3.4f, dfl=%2i, df2=%2i\n', F,dfl,df2);
fprintf ('Probability associated to the F statistic =
$3.4f\n', P);
if P >= alpha;

)))"2/length(Y(:,1)); %correction term.
1).72)-C; %total sum of sqguares.
(:,1))-1; %total degrees of freedom.

) ;
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fprintf ('The associated probability for the F test is
equal or larger than% 3.2f\n', alpha);

fprintf ('So, the assumption of homoscedasticity was
met.\n');
else

fprintf ('The associated probability for the F test is
smaller than% 3.2f\n', alpha);

fprintf ('So, the assumption of homoscedasticity was not
met.\n');
end
if F>(P>=alpha)

reject2=reject2+1;

end
end
alfal=rejectl/r
alfa2=reject2/r
[lower upper]
end
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